Enhanced dissolution of inhalable cyclosporine nano-matrix particles with mannitol as matrix former.
This study aims to improve the dissolution of inhalable cyclosporine A nanoparticles by formulating the drug with mannitol as a hydrophilic nano-matrix former. The effect of mannitol content on the aerosol performance of the nano-matrix particles was also examined. Cyclosporine A nanosuspensions were produced by anti-solvent precipitation using a multi-inlet vortex mixer. Various amounts of mannitol were dissolved into the suspensions before spray drying to obtain micron-sized aggregates (nano-matrix powders). Dissolution properties of the powders in an aqueous medium, with the drug content, aggregate size distribution, surface roughness, physicochemical properties and aerosol performance were determined. The powders contained amorphous cyclosporine A and α-crystalline mannitol, with drug content being very close to the theoretical doses. Inclusion of mannitol enhanced the dissolution rate of the drug, without significantly affecting the aggregate size distribution, surface roughness and aerosol performance. This formulation approach may be applicable to improving the dissolution rate and bioavailability of hydrophobic drugs.